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Abstract:
Anthropometric and functional characteristics in the
first-year student population were assessed in the
sample of 96 female and 204 male students from the
Faculty of Physical Education (FFK) and 260 female
and 291 male students from other faculties, members of
the University of Zagreb. Results significantly differ
between the physical education students, both female
and male, and other students on the basis of better
results the former achieved in both the body structure
and functionalabilities,
Keywords: students, anthropometry, functional
abilities  
Zusammenfassung:
Auf der Stichprobe von 96 Studentinnen und 204
Studenten der Fakultat fiir Kérperkultur sowie 260
Studentinnen und 291 Studenten anderer Fakultaten der
Zagreber Universitat wurden anthropometrische und
funktionelle Kennzeichnungen gemessen. Es wurde
festgestellt, dass sich schon am Anfang der
Hochausbildyng Kinesiologiestudenten/innen von ihren
Kollegen/innen an den anderen Fakultaten bedeutend
unterscheiden, indem sie wesentlich bessere Ergebnisse
beim Messen der k6érperlichen Struktur und
funktionellen Faihigkeiten erzielt haben.
Schlisselwérter: anthropometrische Messung,




The morphological status, body
composition and functional characteristics of
the student population have often been the
subject of scientific scrutiny. In most cases,
however, such research wascarried out on the
selected samples of this population, i.e.
students involved in particular athletic
activities (Walsh et al. 1984; Johnson etal.
1989; Bale and McNaught-Davies 1983).
Studies of morphological and functional
characteristics of unselected student
populations are more rarely encountered(e.g.
Katch and McArdle 1973; Bale et al. 1985),
and thereis a total lack of longitudinal studies
of the final stages of morphological and
functional developmentat this stage of young
adulthood.
The present report forms a part of an
extensive longitudinal study of morphological
and functional-physiological characteristics of
the male and female students of Zagreb
University. Its aim is to determine the main
morphological parameters, especially the
amount of body fat and the share of fatty
components in the body composition, and to
establish some relevant parameters of the
functional characteristics among the first-year
students of both sexes at different faculties.
The author’s particular objective was to find
out whether the differences in the amount of
subcutaneous fat and the percentage of
“extra” fat in the body composition, or in the
indicators of functional abilities of organic
systems and mechanisms, existed previously
from the outset between students at the
Faculty of Physical Education and those
enrolled at other faculties.
Sample and methods
The sample used in the present study was
drawn at random from the first-year student
population at various faculties of Zagreb
University in the 1991/92 academic year and
consisted of 761 subjects (405 men and 356
women) aged between 18 and 19 years.
Among them, 300 students were from the
Faculty of Physical Education (204 men and
96 women) and 401 students (201 men and
260 women) came from other faculties of
Zagreb University.
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measurements covered in our study of the
progress of the morphological status of
students during a period of four years, the
following anthropometric variables were used
in the investigation under review:
1. body height (cm)
2. body mass (kg)
3. scapular skinfold (mm)
. upper arm skinfold (mm)
. calf skinfold (mm)
. lower arm skinfold (mm)
. pectoral skinfold (mm)
. abdominal skinfold (mm)






The assessment of the functional status was
based on the following measurements:
1. forced vital capacity FVC (1)
2. forced expiratory volume per second FEV,(1)
3. absolute maximal oxygen uptake VOmax
(/min)
4. relative maximal oxygen uptake VO>rel
(ml/kg/min)
. speed of movement(m/s)
. grip strength (N)
. endurance area (Ns)
. end force (N)
. drop in strength (%)
10. flexibility (cm)
The skinfolds were measured in accordance
with the recommendations of Jackson and
Pollock (1985), so as to be used for the
calculations of the body composition in the
way suggested by these authors. Each skinfold
was measured three times, and the
measurements were carried out by two
experienced persons.
The body mass index (body mass/body









fable I> Height, body mass, subcutaneous fat measurements, perceatage indices ofmass and body fat in students of
both sexes (F-female, M-mate) at the Faculty ofPhysical Education (Group 1) and otherfaculties (Group 2) at Zagreb
University. Thelevel ofsignificance ofthe differences is shown in termsoft-test values (*** 0.001, ** 0.01, * 0.05)
 
  
    
GROUP1 ~GROUP 2
F (N= 96 F (N= 260 |VARIABLE MANGA) Nesey | eta
x SD X SD
Body height F 166.6 6.9 166.9 5.9 -0.40
M_ 180.0 6.5 | 180.7 6.6 -1.14
Body mass F 59.4 7.6 59.4 8.5 | 0.04
M 74.8 8.4 72.5 9.3 2.57*
Scapular skinfold F 10.7 2.9 11.7 55 -2.40**
M 9.0 2.6 10.3 3.0 -2.66**
Upper arm skinfold F 14.7 3.7 16.4 5.1 -3.57***
M 87 3.3 10.4 3.6 | -4.02***
Lower arm skinfold F 6.9 1.9 7.4 2.2 -0.77
M |55 1:5 5.6 2.6 | -0,.47
Pectoral skinfold FO oW7A 2.4 7.0 3.7 0.01
M 5.5 2.1 6.3 2.5 -2.16*
Abdominal skinfold F 12.0 4.4 116.5 6.6 -8,94***
M 10.2 4.3 13.9 Br -6.58***
Suprailiacal skinfold F 110.3 3.3 11.4 4,7 -2.70**
M 61 2.4 7.0 3.8 -3,72***
Calf skinfold F 14.0 49 16.2 6.1 -3.42***
M |68 3.0 9.3 4.8 | -6.69***
Body massindex F 24.4 2.0 21.3 2.7 0.25
M 23.1 2.3 22.2 2.5 3.82***
% of body fat F |19.1 1 3.2 22.2 4.4
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height and weight. The skinfold measurements
(scapular, upper arm, abdominal in men;
upper arm, abdominal and suprailiacal in
women) were first used to determine the body
density according to the Jackson-Pollock
method (1985), adjusted for “John Bull”
calipers; subsequently, the body fat
percentages were calculated with the aid of
the Siri equation (Siri, 1956).
The spirometric measurements were carried
out by means of a Vitalograph spirometer.
The best of three measurements was taken as
the result.
Both the absolute and the relative values of
the maximal oxygen uptake were estimated
indirectly by means of the one-step Astrand
test on a bycicle ergometer.
The speed of movement was measured by
the standardized method used in the
Functional characteristics offemale (F) and mate
ottete faevile8 (Group 2) at Ziwreb University (°° " O.00L, °°
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Laboratory of kinesiological physiology of the
Faculty of Physical Education, for the testing
of athletes. The subject, who is in a sitting
position, is asked to raise his or her dominant
arm to chest height, palm downwards, to the
controlateral side in front of the photocell on
the celerimetric apparatus. Starting at will, he
or she moves the arm in a horizontal lateral
motion at maximum speed in the direction of
another photocell placed at a distance of 0.5
meters from the first one, A calculator, which
acts as a stopwatch with an accuracy of 10° S,
computes and showsthe speed of the arm
movement in terms of meters per second. The
end result is a factorial score based on six
consecutive measurements.
The grip strength of the dominant arm was
determined by means of kinesiological
dynamography by an “on-line” electronic
device (Heimeret al. 1991). Besides the




       
GROUP 14 GROUP 2
F (N= 96) F (N= 260VARIABLE M (N=204) M (N=201) t-test
2 x sD xX SD
FVC (1) F 4.36 0.54 4.08 0.52 4.26***
M 6.21 0.75 5.82 0.77 5.18***
|
FEV, (1) F 3.98 0.48 3.74 0.47 4.20***|
M 5.41 0.62 5.20 0.68 3.27***
VO, max (I/min) F 2.34 0.44 1.98 0.33 7.28***
M 3.27 0.58 2.56 0.47 13.42***
VO,rel (I/kg/min) F 39.68 7.56 33.67 5.73 7.04***
M 44.08 8.20 35.66 6.58 11,.37***
VO,/LBM (ml/kg/min) F 52.80 9.82 44.74 7.15 33s
M 51.53 9.30 41.41 7.11 12,.25***
Speed of movement (m/s) F 4.69 0.57 3.90 0.59 11.63***
M 5.85 1.80 4.88 1.70 11.57***
Grip strength (N) F 406.42 58.13 378.73 56.62 3.99***
M 639.95 85.56 579.71 85.40 6.97***
Endurance area (Ns) F 1943 271.40} 1766.38 281.01 5.38***
M 3039.17 411.21] 2725.98 426.63 7.43***
Endforce F 361.31 57.29 322.65 59.48 5,55***
M 575.99 89.16 503.94 87.62 8.10***
Strength drop (%) F 9.87 8.52
M 9.00 8.70
Flexibility (cm) F 15.63 4.90 10.62 7.13 7.50***
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maximum force, the additional analyses of the
dynamogenic abilities of the agonist (force at
the end of a specified period, area below the
curve or endurance area) are also possible.
Each subject was asked to perform thetest
three times.
Flexibility was measured by the so-called
“sit-and-reach” test (Nieman 1990). Zero
value is found at the level of the footrest, so
that both positive and the negative values can
be achieved. The final result was in the form
of a factorial score based on three consecutive
measurements.
Methodsof data processing
The results thus obtained were processed by
means of standardstatistical procedures for
the determination of the basic descriptive
statistical indicators. Arithmetic means and
standard deviations were calculated.
Differences between the groups were analyzed
with the aid of the Studentt-test (levels of
significance denotedin the tables).
Results
Table 1 presents the basic statistical
indicators of the somatometric characteristics
of male and female students at Zagreb
University, with special emphasis on the
original and calculated measures for the
estimate of the share of body fat. In
accordance with the aim of the study, data for
the students of the Faculty of Physical
Education and those of other faculties are
quoted underseparate headings. The value of
the t-test is shown for each measurement,
together with the level of significance of the
differences between the two student groups
found for each characteristic.
Tables 2 and 3 show the measurements used
to estimate the functionalabilities. The results
are shown separately for male and female
students, and also for students of physical
education and those from the other faculties.
Similarly to the preceding table, values of the
t-test are supplemented by the level of
significance of the differences found between
the two subsamples.
Discussion
A comparison between the basic
somatometric characteristics established in the
present study and the findings of a 1966 study
of Croatian male and female students
(Momirovié et al. 1969) reveals that students
of both sexes are today taller and heavier, but
that they also have higher results in skinfold
measurements. As the analyzed characteristics
were taken in the same way in both studiesit
could be suggested that the described
differences are attributable to the
phenomenonofbiological acceleration.
The male students of the Faculty of Physical
Education are significantly heavier than their
colleagues from other faculties, whereas their
body height does not differ to any significant
extent. The body: mass index has been found
to be considerably higher in male students of
the Faculty of Physical Education. It has been
established, on the other hand, that female
students enrolled at the Faculty of Physical
Education do not differ from other female
students at Zagreb University with regard to
both body height and mass. Likewise, the
values of the body mass indices of these two
groups do not exhibit any dissimilarities.
As for skinfolds, however, the results
obtained clearly indicate that there is a
difference between two groups in both sexes.
As seen from the results, students of both
sexes enrolled at the Faculty of Physical
Education, have significantly lower average
results for subcutaneous fatty tissue at all
places of measurement except on the forearm
and on the chest (female students),
Furthermore, the body of students of both
sexes at the same faculty contains a
significantly lower percentage of fatty tissue
than was found in students of the other
faculties. The average share of fatin the total
body mass of the female students at the
Faculty of Physical Education amounts to
19.1% (i.e. 11.45 kg), whereas the female
students from other faculties have an average
of 22.2% of fat (i.e. 13.27 kg). Among the
male students of the Faculty of Physical
Education the fatty tissue accounts for 15.4%
(i.e. 8.55 kg) of their body composition, while
students of the samesex at the other faculties
have an average of 17.7% (i.e. 9.74 kg) fat.
According to the commonly accepted
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body fat are near the upperlimit in the case of
the male physical education students and
above the upperlimit for the male students at
other faculties. In the case of the female
students, on the other hand, they are near the
lower limit for both groups (according to
Lohman, 1987).
The main indicators of the status of the
respiratory system (volume and flow) are at
the upper and standard range values (Morris
et al. 1971, 1975). Both subsamples have been
found to have excellent values for air flow,
indicating open respiratory passages and a
high capacity of expiratory musculature.
Nevertheless, a highly significant difference
has been found with regard to both indicators
in favour of students of the Faculty of Physical
Education, female as well as male.
The maximal oxygen uptake, in absolute and
relative terms, proved to be unexpectedly, low
in both male and female students of the
Faculty of Physical Education as compared
with the results of the direct respiratory
measurements carried out on almost identical
samples (Medvedet al. 1989a, 1989b). This
difference becomes even morestriking when
these results are related to the standard
results of untrained Scandiavian and North
American populations of the same age.In this
comparison, the aerobic capacity of the
students from the Faculty of Physical
Education comes out as barely average or
even below average (Shaver 1975, Astrand
and Rodahl 1976, Bergh et al. 1991, Shephard
1991, Osborneet al. 1992). Nearly twenty
years ago, Vracari¢ (1974) made similar
findings on a sample of students from Zagreb
University.
Regardless of this, though, a substantial
difference was found with the aid of the same
methodology between the students of physical
education and those from the other faculties,
in favour of the former.
Comparing the aerobic capacities of our
sample with the results of female athletes it
becomes evident that the female students of
physical education possess an aproximately
15-30% lower aerobic endurance (Jonssellin
et al. 1984, Wells 1985, Bergh etal. 1991).
It must be stressed at this point, however,
that the researchers have established that the
results for the aerobic capacity obtained by the
indirect Astrand method produced up to 15%
Kinesiology 30(1998) 2:31-37
lower values than those obtained by direct
measurements (Nieman 1990), which may
account to a certain extent for the relatively
poor aerobic capacity found in the students of
the Faculty of Physical Education.
The results for movement speed of male and
female kinesiology students indicate a high
segmetary speed ability of individual hand
movements. The results of this particular
subsample surpass on average even the results
of the trained athletes from various sport
events (Heimeret al. 1987, 1988, Jankovié et
al. 1992). Furthermore, it was found that
female and male students from otherfaculties
have Statistically significantly lower hand
movement speed than physical education
students.
The grip strength of the dominant hand in
kinesiology students reaches almost half the
value of the grip strength with both hands of
other students of the same faculty (Medved
1987). Also, both female and male students of
the Faculty of Physical Education have been
found to possessa statistically significantly
stronger hand grip than the students from the
other faculties. The grip strength of our
female students of physical education exceeds
even that of some female athletes (ice skating
- Niinimaa, 1982; tennis - Vodak et al. 1980,
Powers and Walker, 1982; hockey - Bale and
McNaught-Davies, 1983). Similar results,
although at a slightly higher level, were
obtained in Bale’s study (1980) of female
students of physical education.
The integral endurance area is also an
indicator of the dynamogenic ability capacity
linked with the previous variable. In view of the
results for strength, it was to be expected that
higher values of this measurement would be
foundin students of kinesiology, both male and
female. Accordingly, the difference with
respect to the general population of students at
Zagreb University had an extremely high
degreeofstatistical significance.
The end force during the endurance
measurements over a fixed time is a function
of the starting value. The highly significant
difference found in the end force is an
additional confirmation of the superior
dynamogenic capacity of the students at the
Faculty of Physical Education. At the same
time, however, the equivalent relative drop in
strength indicates that both groups have a
similar relative strength endurance.
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According to the criteria of the Canadian
standardized capacity test (Canadian Ministry
of State, Fitness and Amateur Sports, Ottawa
1987 - Nieman 1990), the first-year male
students of kinesiology have somewhere
between above-average and excellent
flexibility, whereas the results of the first-year
male students from the other faculties are
within the average range of values. Female
students enrolled in the first year at Zagreb
University were shown to have goodflexibility
of the lumbar part of the spine. Female
students of physical education were found to
have results above the level denoting excellent
flexibility, while the female first-year students
at other faculties range around the upperlevel
of average values. The differences established
between the samples under review were highly
significant.
Conclusion
The present study has established
considerable differences with regard to the
skinfold thickness and percentage share offat
between the students at the Faculty of Physical
Education and those from the other faculties
of Zagreb University.
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